Free radical scavenging activity-guided investigation of the acetone extract of Plectranthus punuctatus (L'Her) (Lamiaceae) resulted in the isolation of a novel diterpenoid 3,11,12,14,19-pentahydroxy-5,8,11,13-abietatraen-7-pyran[4,6]-16-dione whose structure was elucidated based on spectral evidence. The isolated compound showed a significant antioxidant activity in the 1,1-diphenyl-2-picrylhydrazyl (DPPH) and deoxyribose degradation assays with IC 50 values of 9.65 µg/mL and 5.25 µg/mL, respectively.
Lamiaceae (Labiatae) is a large plant family that occurs worldwide and has species that are adapted to almost all habitats and altitudes [1] . One of its important genera is Plectranthus, a large genus containing about 300 species of economic and medicinal significance [2] . To date, the majority of studies on Plectranthus have focused on the isolation of diterpenoids [3] [4] [5] [6] [7] [8] although some report antimicrobial [3, [5] [6] [7] and antioxidant activities [4, 9] of the isolated abietane diterpenoids.
In southwestern Ethiopia, the leaves of Plectranthus punuctatus (L'Her), in combination with other herbs, are used for the treatment of various diseases including a pathological condition locally referred to as "mitch", which is a vernacular name for an acute onset of generalized aches usually accompanied by fever, headache, inflammation and joint pain for which oxidative stress has been implicated [9] .
The present study deals with free radical scavenging activity-guided isolation and structural elucidation of a novel antioxidant diterpenoid. The chemical structure of the compound was fully established based on MS, 1 H NMR and 13 8 . The presence of hydroxyl groups was confirmed by a broad and strong IR absorption band at 3390 cm -1 . The absorption bands at 1728 and 1716 cm -1 were due to the C=O stretching of ester and carbonyl groups, respectively. The presence of 20 carbon atoms was evident from the 13 C NMR which, along with a DEPT experiment, revealed six methylene carbons including an oxymethylene carbon ( 14.3, 15.5, 21.1, 27.3, 31.2, and 62.4), two methine carbons ( 38.2, 66.9), one methyl carbon ( 28.5) and Table 1 and are in good agreement with the basic skeleton of the abietane sub-class of diterpenoids [4, 10] .
On the basis of 2D NMR spectra ( 1 H-1 H COSY and 1 H- 13 C COSY), an unambiguous assignment of all protons, carbons and their connectivities was achieved. Important 1 H-1 H COSY connectivities, shown with arrows, in Figure  1 are listed below.
(a) Correlation between signals at δ 3.00 (1H, brs) and δ 3.52 (2H, brs) (b) Correlation between signals at δ 3.52 (2H, brs) and .93 µg/mL), respectively. As free radical oxidative stress is implicated in the pathogenesis of a variety of human diseases including inflammation [11] , the traditional uses of the plant for the treatment of "mitch" may be justified. 3,11,12,14,19-pentahydroxy-5,8,11,13-abietatraen-7 (13) , 301 (5), 257 (7) , 243 (15), 242 (62), 167 (8), 149 (14).
Scavenging activity of DPPH radical:
The hydrogendonating ability of the extracts, fractions and compound 1 were examined following the method described by Blois [12] . The samples or the control (vitamin C) were dissolved in MeOH to prepare a solution equivalent to 10,000, 5,000, 2,500, and 1,250 µg dried sample/mL solutions. In this assay 50 µLof the sample solution were added to 5 mL of 0.004% DPPH solution and incubated for 30 min at 37°C. After incubation the absorbance of the DPPH against a blank was measured at 517 nm. The percentage of radical scavenging activity was then calculated using the following equation:
% Radical scavenged = [(A c -A s )/A c ] x 100
where, A c is the absorbance of the control (0.004% MeOH solution of DPPH without test sample) and A s is the absorbance of the test sample.
The extract concentration providing 50% inhibition (IC 50 ) was calculated from the graph plotted as percentage inhibition against test sample concentration. Tests were carried out in triplicates. IC 50 values of the EtOAc, and n-hexane fractions were 39.9 and 153.9 µg/mL, respectively. Further fractionation of the EtOAc fraction yielded four sub-fractions of which F3 showed good activity (IC 50 = 16.24 µg/mL) and yielded compound 1 with an IC 50 value of 9.65 µg/mL (IC 50 of vitamin C = 4.63 µg/mL).
Deoxyribose degradation assay:
The hydroxyl radical scavenging activity of compound 1 was measured according to the method outlined by Kumar et al. [13] with slight modifications. The OH . was generated by the Fe 3+ascorbate-EDTA-H 2 O 2 system (Fenton reaction). The reaction mixture contains deoxyribose (28 mM), FeCl 3 (0.1 mM), KH 2 PO 4 -NaOH buffer (20 mM, pH 7.4), EDTA (0.1 mM), ascorbic acid (0.1 mM) and various concentrations of the isolated compound (1000, 500, 250, 125 µg/mL) in a final volume of 1 mL. The reaction mixture was incubated at 37 o C for 1 h. To the incubated mixture, 1 mL of 1% TBA in 50 mM of NaOH and 2.8% TCA (1.0 mL) were added and kept at 100°C for 20 min. After cooling, the absorbance was measured at 532 nm against a control preparation containing deoxyribose and buffer. BHT was used as a standard and the OH . radical scavenging activity was calculated using the following equation:
% Radical scavenged = [(A blank -A sample )/A blank ] x 100
where, A blank is the absorbance of the control (all reagents except the test sample) and A sample is the absorbance of the test sample. IC 50 was calculated from the graph plotted as percentage inhibition against test sample concentration. All tests were carried out in triplicate. The degradation of deoxyribose to TBARS by OH . generated from Fe 3+ -EDTA-H 2 O 2 system was markedly decreased by various concentrations of compound 1. In this assay, the IC 50 of compound 1 was found to be 5.25 µg/mL (IC 50 of BHT = 4.93 µg/mL).
Supplementary data: 1D and 2D NMR spectra for compound 1 are contained in the supplementary data.
